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Section S1. NMR Measurements
Experiments were acquired at 300 K in automation mode after loading each sample on a Bruker Automatic Sample Changer, interfaced with the software IconNMR (Bruker). Measurements were repeated once in random order after completion of the first entire set. For each sample, a standard 1D 1 H one-dimensional spectrum with pre-saturation and composite pulse for selection (ZGCPPR Bruker standard pulse sequence) and Carr-Purcell-Meiboom-Gill (CMPG) spin-echo sequence were acquired with 32 transients, 16 dummy scans, 5 s relaxation delay, size of FID (free induction decay) of 64 K data points, spectral width of 12,019.230 Hz (20.0276 ppm), an acquisition time of 1.36 s, a total spin-spin relaxation delay of 1.2 ms, and solvent signal saturation during the relaxation delay. The resulting FIDs were multiplied by an exponential weighting function corresponding to a line broadening of 0.3 Hz before Fourier transformation, automated phasing, and baseline correction. Moreover, 2D NMR spectra ( 1 H-1 H J-resolved, 1 H-1 H COSY Correlation Spectroscopy, 1 H-13 C HSQC Heteronuclear Single Quantum Correlation and 1 H-13 C HMBC Heteronuclear Multiple Bond Correlation) were also randomly acquired for assignment purpose, and by comparison with published data and public databases [1] [2] [3] [4] . The NMR spectra were processed using Topspin 3.6.1 and Amix 3.9.13 (Bruker, Biospin, Italy), both for simultaneous visual inspection and the successive bucketing process for multivariate statistical analyses.
Section S2. NMR Data Processing and Multivariate Statistical Analyses
The bucketing pre-processing procedure was applied on the CMPG spectra, covering the range 9.0-0.5 ppm, with the exclusion of the spectral region between 5.10-4.7 ppm (containing the residual peak from the suppressed water resonance). Each spectrum was segmented using the simple rectangular bucket option of the AMIX software (Bruker Biospin) in fixed rectangular regions (buckets) of 0.04 ppm width and successively integrated. The total sum normalization was applied to reduce small differences due to sample concentration and/or experimental conditions among samples [5] . The data set (bucket table) resulted in a matrix, made of 204 variables, corresponding to the bucketed 1 H NMR spectra values (in columns), measured for each sample (in rows). Multivariate statistical analysis (unsupervised principal component analysis, PCA and the supervised partial least squares and orthogonal partial least squares discriminant analyses, PLS-DA and OPLS-DA) were performed to examine the intrinsic variation in the data, using SIMCA 14 software (Sartorius Stedim Biotech, Umeå, Sweden) [6] [7] [8] . The Pareto scaling procedure was applied, performed by dividing the mean-centered data by the square root of the standard deviation [9, 10] . The robustness of the statistical models was tested by cross-validation default method (7-fold) and further evaluated with a permutation test (400 permutations) [8] . The quality of the statistical models (in particular the total variations in the data and the internal cross-validation) was described by R 2, Q 2 parameters and p values (p[CV-ANOVA], 95.0% confidence level, obtained from analysis of variance testing of cross-validated predictive residuals (CV-ANOVA) [11, 12] . Moreover, Naïve Bayes classification, with the confusion matrix and K (Cohen's coefficient) for the model discrimination accuracy was performed using WEKA 3.8.3 software (University of Waikato New Zealand) [13, 14] .
Section S3. Tyrosine Measure by Standard-Addition Method in the 1 H NMR Spectrum
The standard-addition method was applied in order to evaluate an estimation of the tyrosine concentration [15] , corresponding to the obtained threshold-value found by Kaplan-Meier analysis for overall survival (survival probability) in the cohort of EAR stage patients, shown in figure 4 of the manuscript. Four NMR experiments were recorded with the same parameters after successive additions (at known concentration) of standard tyrosine solution to the same sample. Successively, a linear regression has been performed (R 2 =0.95) and extrapolation of the line crossing at the negative portion of the concentration axis (x-axis) provided the concentration of tyrosine in the studied sample [15] . According to this method, the serum obtained concentration value has been calculated. The tyrosine level has been measured directly via integration of the corresponding NMR signals at 7.21 and 6.91 ppm (as a mean value between the two integrals of signals). It should be noted that quantification of the metabolites in serum samples with the use of TSP is not recommended, for its potential protein binding capacity [16, 17] . Due to the integral problems arising from the use of CPMG pulse sequence for absolute concentration rather than analyte ratios calculation [1] , this procedure has been conducted on 1 H NMR spectra (zgcppr Bruker pulse program). A careful setting of the baseline correction around the selected signals was also performed, in order to minimize broad protein signal contribution. Nevertheless, also calculation performed using CPMG spectra, corrected according to Bharti et al. [15] , gave comparable results. 
